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Adapted from Cancer Epidemiol Biomarkers Prev. 2013;  22(1):3-10, Knowledge Integration in Cancer: Current 

Landscape and Future Prospects, with permission from AACR. 
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Examples of knowledge 

integration at the meta-research 

level 
• Associations 

• Predictions 

• Treatments 



Nutrients and cancer risk 

• Open a popular cookbook 

• Randomly check 50 ingredients 

• How many of those are associated with 

significantly increased or significantly 

decreased cancer risk in the scientific 

literature? 



Associated with cancer risk 

• veal, salt, pepper spice, flour, egg, bread, 

pork, butter, tomato, lemon, duck, onion, 

celery, carrot, parsley, mace, sherry, olive, 

mushroom, tripe, milk, cheese, coffee, 

bacon, sugar, lobster, potato, beef, lamb, 

mustard, nuts, wine, peas, corn, cinnamon, 

cayenne, orange, tea, rum, raisin 



Reprinted from Schoenfeld 

JD and Ioannidis JPA. Is 

everything we eat 

associated with cancer? A 

systematic cookbook 

review. Am J Clin Nutr. 

2013; 97(1):127-134, 

American Society for 

Nutrition. 

 



Reprinted from Schoenfeld JD and Ioannidis JPA. Is everything we eat associated with cancer? A systematic cookbook 

review. Am J Clin Nutr. 2013; 97(1):127-134, American Society for Nutrition. 
 



Prognostic tumor markers 

Adapted from Kyzas PA, Denaxa-Kyza D, and Ioannidis JPA. Eur J Cancer. 2007; 43(7): 2559-2578. 



Further analysis of claims in 

“negative” prognostic studies 

 

Database 

1  

N (%) 

 

Database 

2  

N (%) 

Not admitted to be fully “negative” 

Significance for other (non-prognostic) analyses 

Discussion of non-significant trends 

Offered apologies 

Significance for other analyses + Discussion of non-significant trends 

Significance for other analyses + Offered apologies 

Discussion of non-significant trends + Offered apologies 

All three mechanisms 

Admitted to be fully “negative” 

27 (7.9) 

     6 (1.7) 

     2 (0.6) 

     9 (2.8) 

     1 (0.3) 

     6 (1.7) 

     3 (0.8) 

    - 

5 (1.5) 

45 (2.8) 

    11 (0.6) 

      5 (0.3) 

    13 (0.8) 

      3 (0.2) 

      7 (0.5) 

      4 (0.3) 

       2 (0.1) 

21 (1.3) 

Adapted from Kyzas PA, Denaxa-Kyza D, and Ioannidis JPA. Eur J Cancer. 2007; 43(7): 2559-2578. 



Effect sizes for the top-cited 

biomarkers in the biomedical literature 
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Relative risk in the highly-cited study

Adapted from Ioannidis JPA, Panaigotou OA. JAMA. 2011; 305(21):2200-2210. 



Nair VS, Maeda LS, and Ioannidis JPA. Clinical outcome prediction by 

microRNAs in Human Cancer: A systematic review. J Natl Cancer 

Inst. 2012; 104(7): 528-540. Used by permission of Oxford University 

Press. 



Field synopses 

Chatzinasiou F, Lill CM, Kypreou K, et al. Comprehensive Field 

Synopsis and Systematic Meta-analyses of Genetic Association Studies 

in Cutaneous Melanoma. J Natl Cancer Inst. 2011; 103(16): 1227-

1235. 



Ioannidis JPA, Chang C, Lam TK, Schully SD, and Khoury MJ. Submitted to Cancer Epidemiol Biomarkers Prev, 2013. 



Replicated: only 6 of 53 

landmark studies for Amgen 

oncology drug target projects 

• “The failure to win “the war on cancer” 

has been blamed on many factors, … But 

recently a new culprit has emerged: too 

many basic scientific discoveries… are 

wrong.” 

 

Source: Begley S. Reuters. March 25, 2012. 



Size of each node proportional to the 

amount of information (sample size) 
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Figure 2a 
700 randomized trials on advanced breast cancer:  

it all works (more or less) 

Adapted from Mauri D, Polyzos NP, Salanti G, et al. J Natl Cancer Inst. 2008; 100(24):1780-1791. 



1200 (and counting) clinical trials of 

bevacizumab 
 

Reproduced from Ioannidis JPA and Karassa FB. The need to consider the wider agenda in systematic reviews and meta-

analyses: breadth, timing, and depth of the evidence. 340:c4875, with permission from BMJ Publishing Group, Ltd. 



Pereira TV, Horwitz RI, and Ioannidis JPA. Empirical Evaluation of 

Very Large Treatment Effects of Medical Interventions. JAMA. 

2012; 308(16):1676-1684. 



Pereira TV, Horwitz RI, and Ioannidis JPA. JAMA. 2012; 308(16):1676-1684. Copyright ©2012 American Medical 

Association. All rights reserved 



Learning to live with small/tiny effects 

Siontis GCM and Ioannidis JPA. Risk factors and interventions with 

statistically significant tiny effects. Int J Epidemiol. 2011; 

40(5):1292-1307. 



Large-scale collaboration 

Reprinted by permission from Macmillan Publishers Ltd: [Nat Genet.] Tobacco and Genetics Consortium. 42(5):441-447, 

copyright 2012.  



Taking multiplicity into account 

Adapted from Patel CJ, Cullen MR, Ioannidis JP, et al. Int J Epidemniol. 2012; 41(3):828-43.  



Reprinted from Tzoulaki I, Patel CJ, Okamura T, et al. Circulation. 2012; 126(21):2456-2464. Reprinted with permission 

from Lippincott, Williams, and Wilkins, 2012.  

Nutrient-wide association study 



Validated heatmaps for nutrients 

 

Reprinted from Tzoulaki I, Patel CJ, Okamura T, et al. Circulation. 2012; 126(21):2456-2464. Reprinted with permission 

from Lippincott, Williams, and Wilkins, 2012.  



Improving research reporting 

standards: STROBE-ME, 2011 

Gallo V, Egger M, McCormack V, et al. STrengthening the Reporting 

of OBservational studies in Epidemiology – Molecular Epidemiology 

(STROBE-ME): An Extension of the STROBE Statement. PLoS Med. 

2011; 8(10). 



Improving research reporting 

standards: GRIPS, 2011 

Janssens AC, Ioannidis JPA, van Duijn CM, et al. Strengthening the 

reporting of Genetic Risk Prediction Studies: the GRIPS statement. 

PLoS Med. 2011; 8(3). 



Registration 

Ioannidis JPA. The Importance of Potential Studies That Have Not 

Existed and Registration of Observational Data Sets. JAMA. 2012; 

308(6): 575-576. 



Levels of registration 

• Level 0: no registration 

• Level 1: registration of dataset 

• Level 2: registration of protocol 

• Level 3: registration of analysis plan 

• Level 4: registration of analysis plan and 

raw data 

• Level 5: open live streaming 



Alsheikh-Ali  AA, Qureshi W, Al-Mallah MH, et al. Public Availability 

of Published Research Data in High-Impact Journals. PLoS One. 2011; 

6(9). 



Repeatability 

Ioannidis JPA, Allison DB, Ball CA, et al. Repeatability of published 

microarray gene expression analyses. Nat Genet. 2009; 41(2):149-155. 



Reprinted by permission from Macmillan Publishers Ltd: [Nat Genet.] Ioannidis JPA, Allison DB, Ball CA, et al. 

41(2):149-155, copyright 2009.  

 



Ioannidis JPA and Khoury MJ. Improving Validation Practices in 

“Omics” Research. Science. 2011; 334(6060):1230-1232. 



From Ioannidis JPA and Khoury MJ. Science. 2011; 334(6060):1230-1232. Reprinted with permission from AAAS. 
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